A total of 112 rabies virus-infected skunk brain samples from naturally occurring cases (64 from Missouri, 48 from Kentucky) were code labeled and grouped into two morphologic categories according to the appearance and size of the discrete particles observed by immunofluorescent-antibody staining. The reactivity of the blind-labeled samples was then determined using a panel of 23 antinucleocapsid monoclonal antibodies to test whether morphologic appearance was associated with antigenicity. Previous studies on antigenic composition of street rabies viruses (RV) have revealed that isolates from the states of Missouri and Kentucky differed significantly in their reactivity with monoclonal antibodies (MAbs) produced against nucleocapsid determinants (N-MAbs). It was also shown that subpassage of original RV-infected brain tissue resulted in minimal changes in the antigenic composition of the virus on the first and subsequent passages into ICR and CF-1 mice; antigens were both lost and gained in all of four serial passages (K. Loretu, M.S. thesis, University of Missouri, Columbia, 1982). Also, a few N-MAbs (e.g., 103-7) which have been described as uniformly reacting with RV (13) MATERIALS AND METHODS Virus samples. Virus samples used in this study were obtained from brain tissues of skunks which had been submitted for rabies diagnosis to state health department laboratories of Missouri (n = 64) and Kentucky (n = 48). These tissues were usually submitted because of aberrant behavior of the skunk or because the animal had bitten a person or domestic animal. The brain tissue was removed in the field and sent to the health department laboratory, or the head of the animal was sent and the brain was removed within the laboratory. In most but not all cases, the hippocampus area of the midbrain or cerebellum was used for examination. The specimens were submitted from the field refrigerated in ice (to expedite examinations) and frozen at -70°C afterward until transferred to our laboratory. All samples were kept frozen during transportation and upon arrival were placed into another -70°C freezer. They were labeled via a blind coding system before being tested. 
Previous studies on antigenic composition of street rabies viruses (RV) have revealed that isolates from the states of Missouri and Kentucky differed significantly in their reactivity with monoclonal antibodies (MAbs) produced against nucleocapsid determinants (N-MAbs). It was also shown that subpassage of original RV-infected brain tissue resulted in minimal changes in the antigenic composition of the virus on the first and subsequent passages into ICR and CF-1 mice; antigens were both lost and gained in all of four serial passages (K. Loretu, M.S. thesis, University of Missouri, Columbia, 1982) . Also, a few N-MAbs (e.g., 103-7) which have been described as uniformly reacting with RV (13) did not react with some Missouri viruses.
We further noted the tendency for immunofluorescence (FA)-stained antigen in brain tissues infected with Missouri viruses that do not react with RV-specific N-MAbs to consistently exhibit a granular appearance, and large inclusion bodies were absent. This granular appearance of aggregates of RV antigen has been commonly observed, both with and without Negri bodies, in brain tissues infected with field strains of virus (5) . The occurrence of granular antigen without Negri bodies does not seem to be related to the primary host species, since it has been commented upon in naturally occurring viruses originating from skunks (7), dogs (1), and humans (2 of this conjugate but was unnecessary in this analysis because the polyclonal conjugate was used only for morphologic purposes and the specificity of staining of each sample was ensured by the use of N-MAbs.
Preparation and examination of stained smears. Ten smear preparations of brain tissue were prepared on slides for each of 112 RV isolates and fixed in acetone at -20°C overnight.
After this fixation, the slide smears were removed from acetone and air dried at room temperature. Half of the slides were stored at -20°C to be used for antigenic analysis, and the matching slides were employed for characterization of the morphologic appearance of antigen.
For the morphologic examination, five fixed slide smears of each specimen were delineated into four fields each by using the top of a Lab Tek four-chamber slide (Miles Laboratories, Inc., Westmount, Ill.) as a template to imprint a silicone-type sealant. Each of the four areas was stained with a polyclonal fluorescein isothiocyanate-conjugated antirabies antibody (BBL) by the direct method (5) 
RESULTS
The size of particulate antigen in measured samples varied greatly, particularly in MO-II virus-infected tissues which included inclusion bodies in addition to granular aggregates ( Fig. 1 and 2 ). The diameters obtained from measurements of the largest discrete particles on each of the photo prints are shown in Fig. 3 . For MO-I types, the range of diameters was 1.0 to 3.0 mm (mean, 1.75 mm; standard deviation, 0.43 mm). For the MO-II types, the range of diameters was 5.7 to 11.0 mm (mean, 7.81 mm; standard deviation, 1.12 These results also indicate strong association between the reactivity against three key N-MAbs and the morphologic appearance of RV antigen in FA-stained brain tissues. Indeed, there was no reactivity between the selected three N-MAbs in group MO-I, and there was uniform reactivity to N-MAb 103-7 within group MO-Il. This association was sufficiently strong that N-MAb reactivity could be reliably predicted by the morphologic assessment.
That the morphologic types were distributed differently between the states of Missouri and Kentucky necessarily indicates that the antigenic composition with respect to key N-MAbs was also geographically distributed. This relationship of geographically distributed reactivity to N-MAbs was reported previously (3) Broadly specific for members of the genus Lyssavirus.
ever, these authors drew conclusions that are quite compatible.
The association between structure and antigenicity may be in part explained by the observation that RV inclusions consist of nucleocapsid protein strands (6) . The results reported herein suggest that certain antigenic determinants present in MO-Il viruses but not in MO-I viruses are important in the morphogenesis of the Negri body-type structure. It is possible that certain changes in the molecular organization of the nucleocapsid protein may produce changes in the antigenic determinants in vivo which affect morphogenesis of virus inclusions. However, since the mechanism underlying morphogenesis of the rabies virus Negri body-type inclusion is still not well explained (8) , the exact nature of the association must await further investigation.
Perhaps the most interesting observation of this study is the failure of N-MAb 103-7 to react with viruses categorized as morphologic type MO-I. This N-MAb had been previously shown to react specifically with all available rabies viruses and to help in the differential identification of rabies and rabies-related viruses recognized specifically by another N-MAb, 422-5 (13) . The latter has also been incorporated in a commercially available rabies diagnostic kit (Wiktor, personal communication) and has been shown to react with viruses collected from diverse areas of the world (12) . The results therefore suggest that MO-I viruses may belong to a different serovariant from classical rabies virus and rabiesrelated viruses as defined by these antibodies (15 Missouri, Columbia, 1985) .
The assumption in this study was upheld in that all viruses showing a granular morphologic appearance of antigen did not react with N-MAbs 103-7, 239-10, and 120-2, and that all viruses reacting with these N-MAbs would show large inclusion bodies after FA staining and examination.
